The present study aimed to investigate the effect of dietary green tea and dried seaweeds supplementation for local Sinai hens at late phase of production (52-64 wks of age) on egg production, egg quality, physiological and immunological performance. Two hundred and seventy Sinai hens-52 wks-old were randomly assigned to 9 equal experimental treatments (30 hens each were divided into equal three replicates). Experimental groups were fed as follows: the first group fed a basal diet (control group),the second and third groups were fed a basal diet supplemented with green tea by 0.1% and 0.2%, respectively, the fourth and fifth groups were fed a basal diet supplemented with brown seaweed by 0.1% and 0.2%, respectively, the sixth and seventh groups were fed a basal diet supplemented with green seaweed 0.1% and 0.2% , respectively and the eighth and ninth group were fed a basal diet supplemented with red seaweed by 0.1% and 0.2%,.The obtained results indicated that, live body weight (LBW) of Sinai hens at 64 wks of age and change in body weight (CBW) during the experimental period were significantly improved with green tea as compared with the control diet. Laying rate, and egg mass were significantly improved by green tea and dried seaweed supplementation as compared to the control group. Feed consumption (FC) was increased by supplementing green tea and dried seaweed, however, feed conversation ratio was improved compared to the control without significant differences during the experimental period. Serum total cholesterol, LDL, VLDL, triglycerides and total lipids values were significantly decreased, while, HDL cholesterol was significantly increased for different dietary supplementations as compared to the control group. Supplementing green tea and dried green seaweed had a significant effects on serum total protein, albumin and globulin as compared to the control group. Liver and kidney functions were improved by addition of green tea and seaweed to hen's diet. Therefore, dietary supplementation of green or red seaweeds by 0.1% to laying hens diet at the late phase of production could be used to improve egg production, egg quality, physiological and immunological performance of Sinai laying hens.
INTRODUCTION
Increasing demand of animal protein as a result of increasing human population at last decades, there remains a need for increased animal production efficiency, especially poultry meat and eggs production which had received a great attention in Egypt (Awad et al., 2013) . It is well known that egg production, decrease as the age of hen increases, so, laying performance and egg quality parameters including laying rate, egg weight and mass and eggshell quality were negatively affected as a result of increasing hens age (Odabasi et al., 2007; Zita et al., 2009 ) , this needs special care. Alternative additives such as herbs, spices essential oils extracted form aromatic plants, enzymes, organic acids and probiotics were used as growth promoters in poultry diets in many countries for organic poultry production (Ghasemi et al., 2010) .Green tea (Camellia sinensis) is rich in flavonoids and other polyphenols that have been shown to possess a wide range of biological and pharmaceutical benefits, including anti-carcinogenic,antioxidative, and hypolipidemic activities (Buschman, 1998) . Green tea leaves contain antioxidativecatechins (Miura et al., 2001; Varilek et al., 2001 ). Tea catechins have a variety of health benefits, i.e. antioxidative (Lin et al., 1996) , antimutagenic (Jain et al., 1989) , anticarcinogenic (Sano et al., 1999) , antimicrobial and hypolipidemic effects (Yoshino et al., 1996) , and antiinflammatory effects (Varilek et al., 2001) . Moreover, green tea plays a major role in controlling high cholesterol, blood sugar and preventing cancer (Yamamoto, 2002) .
Supplementing green tea to layers diet may prevent an excessive accumulation of lipids in the liver and other tissues as a result of green tea content from caffeine and catechin which may have an inhibitor effect on intestinal absorption of lipids (Koo and Sang, 2007) . Seaweeds have been used in poultry to improve animal immune status, to decrease microbial load in digestive tract, and for their beneficial effect on quality of poultry eggs (Wang et al., 2013) . Seaweeds such as marine algae, brown seaweed (Sargassum spp.), green seaweed (Enteromorphaprolifera) and red seaweeds are considered as a potential source of nutrients (Table 1) , that contain greater amounts of protein, amino acids, carbohydrate, lipid, vitamins A, B, C, (especially B12),colorants, antioxidants and antimicrobial substances (Al-Harthi and El-Deek, 2012; Wang et al., 2013; Mavromichalis,2014 ) . Also, Seaweed supplementation increased the abundance of beneficial bacteria such as Bifido bacteriumlongum and Streptococcus salivarius as well as, it reduced the prevalence of Clostridium perfringens in the gut .The objective of this study was to investigate the effect of dietary green tea and dried seaweed supplementation on laying, physiological and immunological performance of local Sinai hens at late phase of production.
MATERIALS AND METHODS Experimental design and bird's management:
This experimental was carried out at ELSerw Poultry Research Station, Animal Production Research Institute, Agricultural Research Center, Ministry of Agriculture, Egypt. Two hundred and seventy of local Sinai hens at 52 weeks old were taken, weighed and randomly divided into nine experimental groups (30 hens each) of equal three replicates (10 hens each). All birds were reared in littered floor under the same managerial, hygienic and environmental conditions. Feed and water were available ad libitium during the experimental period and light regimen was of 16 h of light (16 light: 8 dark). The experimental period lasted for 12 weeks from 52 to 64 wks of age. The experimental treatments were as follow : Birds of control group were fed a basal diet without supplementation ; treatments 2 and 3 were fed the basal diet supplemented with Green Tea ( Gr. T) by 0.1% and 0.2% ; respectively, treatments 4 and 5 were fed the basal diet supplemented with brown Seaweed ( B. Sw ) by 0.1 and 0.2% ; respectively, treatments 6 and 7 were fed the basal diet supplemented with Green Seaweed (G. Sw) by 0.1 and 0.2 % respectively; and treatments 8 and 9 were fed the basal diet supplemented with red Seaweed (R. Sw) by 0.1 and 0.2% , respectively. The composition and calculated analysis of the basal diet are shown in Table 2 . Obtained data and measured parameters: 1.
Productive performance traits: Live body weight and feed consumption (g) were recorded for each replicate per treatment throughout the experimental period, then change in body weight (CBW) was easily calculated during the same periods. Egg number and egg weight were daily recorded, then laying rate, egg mass and feed conversion ratio (FCR) as feed consumed (g) / egg mass (g) were calculated during the same periods.
2.
Egg quality parameters: At 58 weeks of age, a total number of 81 eggs (9 from each treatment) were randomly taken to determine some egg quality parameters, also to determine yolk lipids content including total cholesterol ,HDL, LDL, total lipids and triglycerides. 3.
Slaughter test: At the end of experimental (64 weeks), 3 hens from each treatment (one from each replicate) were randomly taken, individually weighed and slaughtered. After slaughter and complete bleeding, liver, heart, gizzard, spleen, abdominal fat and small intestine were separated then weighed and their relative weights were calculated as percentages of live body weight. Samples of illume were taken for histological investigation.
4.
Blood biochemical analysis: At 64 weeks of age, a total number of 27 blood samples (3 per treatment) were collected from slaughtered hens during exsanguinations. About 10 ml blood were collected from each hen and equally divided into heparinized and nonheparinized test tubes. A small amount of fresh blood samples (1 ml) was taken to determine cellular immunity (white blood cells). The rest of the blood samples were centrifuged at 3500 rpm for 15 minutes, blood serum was separated and stored at -20 C o until chemical analysis. Total protein, albumin, globulin, glucose, total cholesterol, total lipids, triglycerides, HDL, LDL, VLDL, urea creatinine, the activities of aspartate amino transferase (AST) and alanine amino transferase (ALT) as well as antioxidant status {total antioxidant capacity(TAC),), glutathione peroxidase (GPx),superoxide dismutase activity(SOD) and malondialdehyde (MDA)} were determined using diagnostic kits.
5.
Statistical analysis: Obtained data were statistically analyzed using general linear model procedure of the SPSS (2008), differences between treatments were subjected to Duncan´ s Multiple Range -test (Duncan, 1955 ). The following model was used to study the effect of treatments on the parameters investigated as follows:Yij = μ + Ti + eijwhere: Yij = an observation, μ = overall mean, Ti = effect of treatment (i=1, 2, 3…..9) and eij = experimental random error.
RESULTS AND DISCUSSION Productive performance:
Final live body weight (FBW) of Sinai hens at 64-wks-old and their change in body weight (CBW) during the whole experimental period (52-64 wks of age) were significantly differ (P≤0.05) among treatment groups (Table 3) . Hens received diet supplemented with red seaweed (R.Sw) by 0.2% recorded the lowest FBW than other treatment. However, hens fed diet supplemented with green tea (GT) by 0.2 % had the best FBW and positive CBW as compared with the control and other groups. This improvement may be attributed to that green tea had a high content of pharmacologically active ingredients (Hara, 1993) . Results of Table 4 show laying rate (%) and egg mass per hen of Sinai hens among different treatments during the experimental period. Laying rate (%) and egg mass per hen were significantly affected as a result of supplementing green tea and different seaweeds to the diets during the experimental period. Laying rate was improved by 4.36% and 4.29% for hens fed diet supplemented with red seaweeds by 0.1% and green seaweeds by 0.1%, respectively compared to control group, while it was decreased by 10.91 and 7.85 % for hens fed diet supplemented with green tea by 0.2% and red seaweeds by 0.2%, respectively during the experimental period (52-64 wks of age). In the same trend. Supplementing green tea by 0.2% recorded the lowest laying rate per hen as compared with other treatments with or without significant effect. These results may be due to the beneficial components which found in seaweeds such as vitamins (A, B, B12, C), antioxidants, and antimicrobial substances (Al-Harthi and El-Deek, 2012) . These results are in agreement with the observations of Kulshreshtha et al. (2014) who reported that supplementing layer diets with red seaweed improved performance, egg quality, and overall gut health of laying hens. Ariana et al. (2011) observed that green tea supplementation to layer diets with 0.50% extract or 1.50% powder had no significant effects on egg production and egg weight than the control. In contrary, Abdel-Azeem (2005) reported that adding green tea to layers diet either as power (1.0-3.0%) or as a water extract (0.50-1.50 L/100 kg) significantly improved egg production values as well as the reproductive performance of both hens and cocks. AlHarthi (2014) reported that addition of 0.2% green tea to laying hen diets yielded significantly better egg production than the control group.. Egg mass per hen was significantly affected due to supplementing green tea and different seaweeds during experimental period (Table 4 ). It was greater by 4.41% of hens fed diet supplemented with green seaweeds by 0.1%, while, it was insignificantly greater by 2.1 , 1.24 and 0.9% by feeding diets supplemented with green tea by 0.1%, red seaweed by 0.2% and green seaweed by 0.2%, respectively than those fed the control diet. These results may be due to that these dietary supplementation can be considered as a source of fat and water soluble vitamins, chlorophyll, lutein and zeaxanthin pigments, and an alternative source for n-3 fatty acids (Schiavone et al., 2007 and Becker, 2004) . These results are in same line with Abdel-Azeem (2005) who reported that adding green tea to layers diet either as power (1.0-3.0%) or as a water extract (0.50-1.50 L/100 kg) significantly improved egg mass of hens. In this respect, Kojima and Yoshida (2008) reported that supplementing layer diets with green tea powder (1%) in the late stage of laying period resulted in the highest egg weight and egg mass. Moreover, Al-Harthi (2014) reported that addition of 0.2% green tea to laying hen diets yielded significantly better egg weight and egg mass than the control group Results of Table 5 show that feed consumption (FC) per hen was not significantly affected as a result of supplementing green tea and different seaweeds during the experimental period. Feed consumption per hen was insignificantly affected during the experimental period (52-64 wks of age). These results are in agreement with the observations of Kojima and Yoshida (2008) who reported that feed intake not significantly changed by feeding diet supplemented with green tea powder by 1%. In contrast, Unganbayar et al. (2005) stated that feed intake was significantly greater of layers fed diets supplemented with 1.5% green tea than those fed control diet. Ariana et al. (2011) observed that green tea supplementation to layer diets with 0.50% extract or 1.50% powder had no significant effects on feed intake than the control. Feed conversion ratio was significantly affected due to dietary green tea and different seaweeds supplementation during the experimental period (Table 5) . it was insignificantly improved by 0.24,0.53,2.7 and 3.5 % for the groups fed diet supplemented with green seaweed by 0.2% , red seaweed by 0.1% , green tea by 0.1 % and green seaweed by 0.1% , respectively than those fed the control diet during the experimental period ( 52-64 wks of age). These results may be due to that green tea and seaweeds have been improved animal immune status by decreasing microbial load in digestive tract, which reflect on feed metabolism and improved feed conversion ratio (Wang et al., 2013) . These results are in agreement with those obtained by AbdelAzeem (2005) who reported that adding green tea to layers diet either as powder (1.0-3.0%) or as a water extract (0.50-1.50 L/100 kg) significantly improved feed conversion values as well as the reproductive performance of both hens and cocks.
Physiological performance:
Results of Table 6 show the effects of supplementing green tea and different seaweeds on some blood parameters of Sinai hens. Serum total protein, albumin (A) and globulin (G) and A/G ratio constituents were significantly affected due to experimental treatments. Serum total protein, albumin, globulin and glucose were significantly increased by supplementing brown seaweed by 0.02% to hen's diets as compared with other different treatments or control groups, while they were significantly decreased by supplementing red seaweed by 0.1% except of serum glucose. Serum fat profile of Sinai hens as affected by experimental treatments are present in Table 7 . Supplementation of green tea and different dried seaweed to hen's diets had significant effects on total cholesterol, HDL, LDL, VLDL, total lipids and triglycerides. The lowest values of T. cholesterol, LDL, VLDL and triglycerides were recorded by feeding diet supplemented with brown seaweed by 0.2 %, while the highest value of HDL was recorded by supplementing green seaweed with 0.1% as compared to the other treatment groups. However, supplementing red seaweed by 0.2% to laying hens diet caused a decrease in total lipids (323.8) as compared to the control group (428.2). These results may be due to the caffeine and catechin content of green tea may have an inhibitor effect on intestinal absorption of lipids (Koo and Sang, 2007) . These results are in agreement with Yang et al. (2003) who reported that the addition of green tea byproduct to diets tended to decrease blood low-density lipoprotein (LDL) cholesterol content compared to the control group. Serum antioxidant status of Siani hens are shown in Table 8 . All studied antioxidant status such as MDA, TAC, CAT, GPX and SOD enzymes revealed significant difference among treatments. Hens fed diet supplemented with both green tea or brown seaweed with 0.2% had a significant higher concentration of TAC and GPX enzymes in serum, respectively, but supplementing red seaweed by 0.2% recorded a significant higher of serum CAT and SOD enzymes. On the other hand, all experimental treatments show significantly lowest concentration of MDA than the control group. These results may be due to that seaweeds have been used in poultry to improve animal immune status, to decrease microbial load in digestive tract, and for their beneficial effect on quality of poultry eggs (Wang et al., 2013) Results of Table 9 demonstrated that supplementing hen diet with green tea and dried seaweed levels significantly improved the liver function. Since the activity of AST and ALT significantly decreased compared with that in the control group. Serum urea and creatinine concentration significantly differ among experimental groups. The kidney function was improved by supplementing green tea and dried seaweed in the diet of Sinai hens. Addition of green tea and dried Seaweed in the diet resulted in a significant decrease of serum urea compared to control. On the other hand, all experimental treatments show the significantly increase in serum creatinine compared to the control, The heights value of plasma creatinine was recorded by supplementing red seaweed by 0.2% (0.915 mg/dl) compared to the control group (0.775 mg/dl). Hematological parameters of hens fed diet supplemented with green tea and dried Seaweed are represented in Table 10 . Supplementing green tea by 0.1 or 0.2% and red seaweed by 0.1% to hens diet resulted in a significant high level of blood heterophils (H) cells (%) and lower lymphocytes (L) cells (%) which reflect higher H/L ratio than other treatments . However, supplementing green seaweed by 0.1 or 0.2% to hens diet resulted in the best values of heterophil (H) cells (%) which significantly decreased and lymphocytes (L) cells (%) which significantly increased , so H/L ratio was decreased than other treatments. Data in Table 11 shows the effect of supplemental green tea and dried Seaweed on some carcass and immune organs weight (spleen) and length (intestine) of Sinai hens. Relative spleen weight was significantly increased in hens fed diet supplemented with green tea and dried Seaweed. The highest value of relative spleen weight was recorded by supplementing green seaweed by 0.2% (0.180%) as compared to the control group (0.108%). Moreover, relative heart, liver and gizzard weights were significantly influenced by green tea and dried Seaweed .The highest heart weights were recorded when supplementing red seaweed by 0.1 or 0.2 % and brown seaweed by 0.1%, while, the highest gizzard was recorded by feeding green seaweed by 0.1 % diet. Differences in intestinal weights and length were significantly affected by green tea and other treatments. It could be noticed that there was a significant increase in intestinal length by 10.66, 11.79 and 14.68% above the control value for groups fed diet supplemented with green tea by 0.2% and brown seaweed by 0.1 and 0.2 %, respectively compared to the control. These results may be due to seaweeds have been used in poultry to improve animal immune status, and to decrease microbial load in digestive tract (Wang et al., 2013) .
Egg quality parameters:
The results of external and internal egg quality measurements among experimental treatments are presented in Table 12 . There were a significant effects among treatments in all studied external parameters except of shape index, and all internal parameters except of yolk color and albumen weight %. These results are in agreement with the observations of Sadao and Yuko (2008) who reported that there were no significant differences in the yolk color by feeding diet supplemented with green tea powder by 1.0, 5.0 and 10.0% of laying hen compared to the control. On the other hand, the highest values for shell thickness and shell weight % were recorded in control group compared to other treatments, these results are in agreement with Uuganbayar et al., (2005) who found that eggshell thickness was significantly (P<0.05) reduced for layer eggs which fed diets containing green tea powder regardless of dietary levels (0.5%, 1.0%, 1.5% and 2.0%). In contrary, Zeinab et al., (2010) found that supplementing green tea powder by 0.5 or 1.0% as extract to hens diet improved egg shell thickness as compared to the control group. Data presented in Table 13 showed that, feeding diet supplemented with green tea and dried seaweed significantly decreased egg yolk content of total lipids, LDL, total cholesterol and triglycerides, while HDL cholesterol was significantly increased as compared to control. These results are in agreement with the observations of Uuganbayer et al. (2005); Koo and Sang (2007) who reported that feeding green tea powder to laying hens in a long-term study had favorable effects on lowered cholesterol and triglycerides content of eggs .Comparison with the control diet, Triglycerides, Cholesterol, T. Lipids, LDL and HDL were significantly affected by the dietary supplements applied. It is remarkable that the best values of Triglycerides, Cholesterol, LDL and T. lipids in egg yolk were occurred by supplementing red seaweed by 0.2% ( 124,197.9,68.7 and 813.9 mg/dl , respectively), being significantly lower than the others treatments. Indeed, the most remarkable results is that all treatments results in an increase in the HDL in egg yolk, as the highest value was recorded for the diet supplemented with red seaweed by 0.2% ( 68.3 mg/dl ) as compared to the control. This refer to the importance of dried seaweed and green tea as natural antioxidant in the hen diets were eggs are one the most widely consumed animal food products. Therefore, it was suggested that the decrease in the egg yolk cholesterol is dependent on the decrease in cholesterol synthesized in the liver. Hence, the decrease in total lipids and cholesterol may be attributed to the diminishing effect of herbal extracts on hepatic 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase that is needed for cholesterol synthesis in liver. The pure components of essential oils could inhibit the activity of HMG-CoA reductase (Crowell, 1999) and increase the activity of LDL receptor. Therefore, it could strengthen direct absorption of very low density lipoproteins (VLDL) in the liver and reduce the amount of VLDL transformed to LDL to achieve cholesterol reduction ( Pitman et al., 1998) . Also, Al-Harthi (2014) reported that addition of 0.2% green tea to laying hen diets yielded significantly decreased egg yolk cholesterol, total lipids and triglycerides compared to the control group . The histological traits:-The histological traits illustrated the length and high of villus of intestinal as affected by dried Seaweed and Green tea in the hen diets during 48 -60 weeks of age, (H&E X 200). All treatments appeared slight increase in length and moderately longer than control. Fig (1) the control group normal intestine. Fig (2) showed intestine of hens in group fed 1% green tea as the height of villi are nearly normal. Fig (3) showed intestine of hens in group fed 2 % green tea Fig (4) Intestine of hens in group fed 1% brown seaweed which showed normal appearance of villi. .  Fig (6) intestine of hen in group fed 1% green seaweed revealing slight increase in the length of the villi Fig (7) intestine of hen in group fed 2% green seaweed demonstrating slight increase in the length of the villi Fig (8) intestine of hen in group fed 1% red seaweed revealing moderate increase in the length of the villi Fig (9) intestine of hen in group fed 2% red seaweed revealing the length of the villi which appeared moderately longer than the normal. Green tea consumption did not affect jejunum villus width, height / crypt depth ratio or epithelial cell area. In this connection, Mosleh et al. (2011) concluded that 1% green tea in diet appears to lower body weight and improve FRC in broiler chickens and is not apparent detrimental to jejunal mucosa. Kulshreshtha et al.(2014) stated that red marine algee increased the average villus height in laying hens fed 2% S. gaudichaudii (SG) and red seaweeds C. crispus (CC) seaweed. Moreover, 1.8% red seaweed had longer villus height and width due to the increase in growth performance (Karimi, 2015) .
CONCLUSION
From the obtained results, dietary supplementation of green or red seaweeds by 0.1% to laying hens diet at the late phase of production (52-64 wk.) could be used to improve egg production, egg quality, physiological and immunological performance of Sinai laying hens. 
